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total P concentration for the Cannonsville Reservoir -one of the main NYC reservoirs, located in Delaware County NY -at 20 µg L -1 , as determined by the New York State Department of Environmental Conservation (NYSDEC 2000) . This agreement differs from many earlier watershed management plans, where a municipality might try to purchase land as a way to manage water quality (Church, 2009 ).
Information on early monitoring efforts by NYSDEC on study watershed: Stream discharge
and water quality data were first recorded at the outlet from 1993 to 1995, before BMPs were implemented by the producer in cooperation with the New York State Department of Environmental Conservation (NYSDEC). Water quality monitoring was suspended from 1995 to 1996, when structural BMPs were installed and the NMP was initiated. Monitoring was resumed in 1997, and spans the period to 2004.
Information on Calculation of Wetness Index:
The following process was used to redefine HRUs. Following Schneiderman et al. (2007) , we use a topographic wetness index define the HRUs. Specifically, we use a soil topographic index (STI) (e.g., Beven and Kirkby, 1979) :
where a is the upslope contributing area for the cell per unit of contour line (m), tanβ is the topographic slope of the cell, and T is the transmissivity at saturation of the uppermost layer of soil (m 2 d -1 ) (Lyon et al., 2004) . The local storage deficit of each wetness class (σ e,i ) is determined over the fraction of the watershed represented by that wetness index class represents (Schneiderman et al., 2007) :
where the fractional area represented by each index class is bounded on one side by the fraction of the watershed that is wetter, A s,i , i.e., the part of the watershed that has lower local moisture storage, and on the other side by the fraction of the watershed that is dryer, A s,i+1 , i.e., has greater local moisture storage. We number the index classes from 1, the driest and least prone to saturate, to 10, the most frequently saturated. 
Description of Costs and Benefits of Best Management Practices used in the Methods to
Calculate NPV:
Installation Costs. For the crop rotation BMP, there are no installation costs. The installation cost of a strip-cropping system involves a one-time cost for the removal of obstructions, measuring and reseeding the hay strips. Installation of vegetative filter strips includes costs associated with general site preparation and planting the appropriate grass species.
The costs for constructing a cattle crossing involve the rock, steel, fence and vegetation costs. 
Opportunity
Costs. An opportunity cost is defined as the cost of an alternative that must be foregone in order to pursue a given action. In the context of this research, the foregone alternative of converting agricultural land into buffer is growing crops on that land. The costs and benefits associated with this alternative are the net returns the crops would bring had they been grown and sold. The opportunity cost of the land removed from agricultural production on the study farm was estimated using enterprise budgets for the crops grown on the farm, specifically, corn, grass, and alfalfa (Harper 2008) . The amount of net income per hectare foregone is included as the opportunity cost of implementing watershed protection measures.
Benefits. Producers receive payments from different farm, environmental, and governmental agencies for participation in BMP programs. For each BMP, the producer receives a pre-specified payment allocated by the relevant agency. For this study, we have divided payments for producers in the Cannonsville Basin into two categories. The NYC-funded Watershed Agricultural Council funds one set of BMPs. These BMPs include strip-cropping, crop rotation, manure storage, and NMPs, among others. Water rate payments from water users in NYC are the ultimate source of this funding. The WAC payment for these BMPS is a one-time installation payment, with no payments for maintenance costs; thus the producer must pay his own maintenance costs in these cases. The second federally-funded category includes the
Conservation Reserve and Enhancement Program (CREP) administered by the Farm Service Agency and part of the NRCS, and the Environmental Quality Incentives Program (EQIP). The
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BMPs funded under these programs include buffers, animal trails and walkways, tree and shrub planting, some fraction of fencing, and the costs of cattle crossings. In the case of buffers, the funds are offered as compensation to the producers who have foregone growing crops on this land. Federally-funded BMPs have a series of payments associated with them, including payments to offset installation costs, an incentive payment, a signing payment, a per-acre annual rental payment and a maintenance payment, the last of which is administered in predefined contracts. This study includes only the costs incurred and benefits received in the direct implementation of these two categories of BMPs, although some BMPs might result in increased long-term producer income (e.g., through improved cattle health).
Supplemental References:
Beven Note S1.1: The land use "Impervious Surface" refers to the general impervious surfaces, barnyard area and pond, which do not have wetness indices associated with them. Note S1.2: The wetter areas are the lower index levels and the drier areas are the higher index levels.
Supplemental Table 2 : Name and description of best management practices (BMPs) affecting water quality at study site.
Best Management Practice Description Nutrient Management Plan
Manage nutrient input amount and timing to crops to manage crop requirements and to control the amount of nutrients in runoff Crop Rotation Successive planting of different crops to improve soil fertility and decrease crop pests and pathogens Strip-Cropping Grow crops along the contour of the field in order to decrease erosion Filter Strips A strip of vegetation used to collect nutrient and/or sediment runoff from entering into waterways Fencing Fences are used to control cattle movement and prevent them from entering areas where they may cause erosion or deposit fecal matter directly into the waterways Drainage Ditch This BMP prevents runoff containing high nutrient loads to move straight into the waterways Cattle Crossing A bridge or at grade crossing designed to direct cows to cross waterways at certain points and prevent deposition of fecal matter directly into the waterways Barnyard Barnyard best management practices include roof runoff systems, manure storage lagoons, and improved animal trails around the barn. Buffer A stream buffer prevents nutrient runoff into waterways by preventing farm production and direct cow access to waterways
